The most widely accepted model of Solar System formation, known as the Nebular hypothesis, does not solve the Angular Momentum problem-why is the orbital momentum of Jupiter larger than rotational momentum of the Sun? The present manuscript introduces a Rotational Fission model of creation and evolution of Macrostructures of the World (Superclusters, Galaxies, Extrasolar Systems), based on Overspinning Cores of the World's Macroobjects, and the Law of Conservation of Angular Momentum. The Hypersphere World-Universe model is the only cosmological model in existence that is consistent with this Fundamental Law.
Introduction
This paper is based on the World-Universe Model (WUM) [1] . To be consistent Speaking of the mass-angular momentum problem, Bergamini says: "A theory of evolution that fails to account for this peculiar fact is ruled out before it starts" [David Bergamini, The Universe, p. 93].
Lunar origin fission hypothesis was proposed by George Darwin in 1879 to explain the origin of the Moon by rapidly spinning Earth, on which equatorial gravitative attraction was nearly overcome by centrifugal force [6] . Donald U.
Wise made a detailed analysis of this hypothesis in 1966 and concluded that "it might seem prudent to include some modified form of rotational fission among our working hypothesis" [7] . Solar fission theory was proposed by Louis Jacot in 1951 [8] . L. Jacot stated that:
• The planets were expelled from the Sun one by one from the equatorial bulge caused by rotation;
• One of these planets shattered to form the asteroid belt;
• The moons and rings of planets were formed from the similar expulsion of material from their parent planets. Tom Van Flandern further extended this theory in 1993 [9] . Flandern proposed that planets were expelled from the Sun in pairs at different times. Six original planets exploded to form the rest of the modern planets. It solves several problems the standard model does not:
• If planets fission from the Sun due to overspin while the proto-Sun is still accreting, this more easily explains how 98% of the solar system's angular momentum ended up in the planets;
• It solves the mystery of the dominance of prograde rotation for these original planets since they would have shared in the Sun's prograde rotation at the outset;
• It also explains coplanar and circular orbits;
• It is the only model that explains the twinning of planets (and moons) and difference of planet pairs because after each planet pair is formed in this way, it will be some time before the Sun and extended cloud reach another overspin condition. The outstanding issues of the Solar fission are:
• It is usually objected that tidal friction between a proto-planet and a gaseous parent, such as the proto-Sun, ought to be negligible because the gaseous parent can reshape itself so that any tidal bulge has no lag or lead, and therefore transfers no angular momentum to the proto-planet;
• There would exist no energy source to allow for planetary explosions.
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• Neither L. Jacot nor T. Van Flandern proposed an origin for the Sun itself. It seems that they followed the standard Nebular hypothesis of formation of the Sun.
In this work, we will concentrate on furthering the Solar Fission theory.
Let's consider rotational and orbital angular momentum of all gravitationally-rounded objects in the Solar system, from Mimas, a small moon of Saturn (3.75 × 10 19 kg), to the Sun itself (2 × 10 30 kg). Their angular momenta are presented in Table 1 .
From the point of view of Fission model, the prime object is transferring some of its rotational momentum to orbital momentum of the satellite. It follows that the rotational momentum of the prime object should exceed the orbital momentum of its satellite.
From Table 1 we see that orbital momenta of most satellites are indeed substantially smaller than the rotational momenta of their prime objects, with three exceptions (explored in Section 6):
• The rotational momentum of the Sun is smaller than Jupiter's, Saturn's, Uranus's, and Neptune's orbital momentum; • The rotational momentum of the Earth is substantially smaller than Moon's orbital momentum;
• The rotational momentum of Pluto is considerably smaller than Charon's orbital momentum.
In Section 5 we will address the origins of these angular momenta.
Rotational Angular Momentum of Overspinning Objects
Let's calculate rotational angular momentum for an overspinning spherical object rot L . It can be found according to the following equation:
where I is momentum of inertia and ω is angular speed. Let's assume that a spherical object has a linear density distribution ρ :
where max ρ and max ρ are values of density at the center and the edge of the object, R is its radius, and δ is the density ratio: For overspinning spherical objects, the angular velocity equals to:
where esc v is an escape velocity of the object and G is a gravitational parameter.
Then, the rotational angular momentum of overspinning objects equals to: 
Macroobjects Cores Made up of Dark Matter Particles
According to WUM, Macrostructures of the World (Superclusters, Galaxies, Extrasolar Systems) have Nuclei made up of Dark Matter Fermions (DMFs) [10] .
In the Dark Epoch from the Beginning of the World during 0.4 billion years The signatures of DMPs annihilation with expected masses of 1.3 TeV; 9.6 GeV; 3.7 keV are found in spectra of the diffuse gamma-ray background and the emission of various macroobjects in the World [10] . Table 2 A WIMP is a new elementary particle which interacts via gravity and any other force (or forces), potentially not part of the standard model itself, which is as weak as or weaker than the weak nuclear force, but also non-vanishing in its strength.
It follows that a Fifth Fundamental force needs to exist, providing interaction between DMPs with strength far exceeding gravity, and with range considerably greater than that of the weak nuclear force.
According to WUM, strength of gravity is characterized by gravitational pa- 
Beginning of the World. Dark Epoch. Rotational Fission. Light Epoch
Beginning of the World. Before the Beginning there was nothing but an Eternal Universe. About 14.2 billion years ago the World was started by a fluctuation in the Eternal Universe, and the Nucleus of the World, which is a four-dimensional 4-ball, was born. An extrapolated Nucleus radius at the Beginning was equal to that is chosen to fit the Age of the World. The 3D World is a hypersphere that is the surface of a 4-ball Nucleus. All points of the hypersphere are equivalent; there are no preferred centers or boundary of the World [1] [12] .
Expansion. The 4-ball is expanding in the Eternal Universe, and its surface, the hypersphere, is likewise expanding so that the radius of the Nucleus R is increasing with speed that is the gravitoelectrodynamic constant, for the absolute cosmological time from the Beginning and equals to = . The expansion of the Hypersphere World can be understood by the analogy with an expanding 3D balloon: imagine small enough "flat" observer residing in a curved flatland on the surface of a balloon; as the balloon is blown up, the distance between all neighboring points grows; the two-dimensional world grows but there is no pre- = ≅ [1] . The World at cosmological times less than 10 −18 s is best described by Quantum mechanics.
The value of the parameter Q at that time was: galaxies like Milky Way could be generated at the same time. Considering that the number density of galaxies in the LS falls off with the square of the distance from its center near the Virgo Cluster, and the location of MW on the outskirts of the LS [14] , the actual number of created galaxies could be much larger. [15] ), the number of generated Extrasolar systems could be much larger. Extrasolar system Cores can give birth to planet cores, and they can generate cores of moons by the same Rotational Fission mechanism (see next Section).
The mass-to-light ratio of the Local Supercluster is about 300 times larger than that of the Solar ratio. Similar ratios are obtained for other superclusters [16] . These facts support the rotational fission mechanism proposed above.
In 1933, Fritz Zwicky investigated the velocity dispersion of Coma cluster and found a surprisingly high mass-to-light ratio (~500). He concluded: if this would be confirmed, we would get the surprising result that dark matter is present in much greater amount than luminous matter [17] . L and rot L of satellite cores depend on local density fluctuations at the edge of OC and cohesion of the outer shell. Consequently, the diversity of satellite cores has a clear explanation. This is a description of Gravitational Bursts (GBs) analogous to the description of Gamma Ray Bursts (GRBs) and Fast Radio Bursts (FRBs) [11] . In frames of WUM, the repeating GBs can be explained the following way:
• As the result of GB, the OC loses a small fraction of its mass and a large part of its rotational angular momentum;
• After GB the Core absorb new DMPs increasing its mass ∝ τ located about 500 light years away in a highly-productive stellar 'nursery' region of the galaxy. They discovered that the Extrasolar System contains four gas giant planets that are only 2 million years old [19] , amount of time that is too short for formation of gas giants according to prevailing theories.
In frames of the developed Rotational Fission model, this discovery can be explained by Gravitational Burst of the overspinning Core of the Milky Way two million years ago, which gave birth to CI Tau system with all planets generated at the same time.
To summarize, • The rotational fission of macroobject cores is the most probable process that can generate satellite cores with large orbital momenta in a very short time;
• Macrostructures of the World form from the top (superclusters) down to galaxies, extrasolar systems, planets, and moons;
• Gravitational waves can be a product of rotational fission of overspinning Macroobject Cores;
• Hypersphere World-Universe model can serve as a basis for Transient Gravitational Astrophysics.
In the next Section we discuss main characteristics of Solar System considering the developed mechanism of Rotational Fission. Let's consider the structure of the Sun. According to the standard Solar model it has:
Solar System
• Core that extends from the center to about 20% -25% of the solar radius, contains 34% of the Sun's mass with density Table 1 ).
Let's look at the structure of the Earth. According to the standard model it has:
• An inner core and an outer core that extend from the center to about 45% of the Earth radius with density Very little is known about the lower mantle apart from that it appears to be relatively seismically homogeneous. Outer core-lower mantle boundary has a sharp drop of density ( ) 3 3 9.9 5.6 10 kg m → × [21] .
In our opinion, lower mantle is a part of the Earth's core. It could be significantly different 4.6 billion years ago, since during this time it was gradually filled with all chemical elements produced by Earth's core due to DMF1 annihilation.
Considering the Earth's core (EC) with radius As for the Pluto-Charon pair, it is definitely a binary system. Charon was not V. S. Netchitailo Journal of High Energy Physics, Gravitation and Cosmology generated by Pluto's core; instead, they are two independent objects that happened to be bounded together by gravity.
Earth's internal heat. According to the standard model, the Earth's internal heat is produced mostly through radioactive decay. [23] . The Earth's Uranium has been thought to be produced in one or more supernovae over 6 billion years ago [24] . Pu-244 present existence in Nature [26] .
In our opinion, all chemical products of the Earth including isotopes K-40, U-238, Th-232, and Pu-244, are produced within the Earth as the result of DMF1 annihilation. They arrive in the Crust of the Earth due to convection currents in the mantle carrying heat and isotopes from the interior to the planet's surface [27] .
Gravitationally-rounded objects internal heat. The analysis of Sun's heat for planets in Solar system yields the effective temperature of Earth of 255 K [28] .
The actual mean surface temperature of Earth is 288 K [29] . The higher actual temperature of Earth is due to energy generated internally by the planet itself.
Jupiter radiates more heat than it receives from the Sun [30] . Giant planets like Jupiter are hundreds of degrees warmer than current temperature models predict. Until now, the extremely warm temperatures observed in Jupiter's atmosphere (about 970 degrees C [31] ) have been difficult to explain, due to lack of a known heat source [12] .
Saturn radiates 2.5 times more energy than it receives from the Sun [32] ;
Uranus-1.1 times [33]; Neptune-2.6 times [34] .
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The most fascinating result was obtained for the smallest gravitationallyrounded object-Mimas. Figure 1 
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DMF1 with mass 1.3 TeV (compare to proton mass: 938 MeV). The amount of energy produced due to this process is sufficiently high to heat up the objects.
New DMF1 freely penetrate through the entire objects' envelope, get absorbed into the nucleus and support DMF1 annihilation continuously. Objects' nuclei are "DM Reactors" fueled by DMF1 [12] .
In our opinion, all chemical elements, compositions, substances, rocks, etc.
are produced by Macroobjects themselves as the result of DMPs annihilation.
The diversity of all gravitationally-rounded objects of the Solar System is explained by their distance from the Sun, and the differences in their Cores (mass, size, composition).
The "DM Reactor" inside of all gravitationally-rounded objects (including Earth) provides sufficient energy for all geological processes on planets and satellites. All gravitationally-rounded objects in hydrostatic equilibrium, down to Mimas in Solar system, prove the validity of WUM [12] .
The evolution of the Sun. By 1950s, stellar astrophysicists had worked out the physical principles governing the structure and evolution of stars [39] . According to these principles, the Sun's luminosity had to change over time, with the young Sun being about 30% less luminous than today [40] [41] [42] [43] .
The long-term evolution of the bolometric solar luminosity ( ) L τ as a function of cosmological time τ can be approximated by a simple linear law: ( )
One of the consequences of WUM holds that all stars were fainter in the past. may be actually viewed as a new fundamental physical constant [44] . In WUM, it is natural to connect this constant with a basic unit of energy The value of 4 above follows from the ratio for all MOs of the World: 1/3 of the total energy is in the central macroobject and 2/3 of the total energy is in the structure around it [10] .
V. S. Netchitailo Journal of High Energy Physics, Gravitation and Cosmology
Wikipedia describes the so-called Pioneer anomaly as observed deviation from predicted accelerations of the Pioneer 10 and Pioneer 11 spacecraft after they passed about 20 astronomical units on their trajectories out of the Solar System. An unexplained force appeared to cause an approximately constant sunward acceleration of 
According to the standard model, the visible surface of the Sun, the photosphere, is the layer below which the Sun becomes opaque to visible light [43] .
Above the photosphere visible sunlight is free to propagate into space, and almost all of its energy escapes the Sun entirely. The sunlight has the spectrum of a black-body radiating at about 5800 K.
Above the photosphere lies the chromosphere that is about 2500 km thick, dominated by a spectrum of emission and absorption lines. The temperature of the chromosphere increases gradually with altitude, ranging up to around 20,000
K near the top [47] . The particle density decreases rapidly from 10 In our opinion, this is a zero level of the fractal structure. The calculated density according to (6.3) is:
Corona is an aura of plasma that surrounds the Sun and other stars. The
Sun's corona extends at least 8 million kilometers into outer space [48] and is most easily seen during a total solar eclipse. Spectroscopy measurements indicate strong ionization and plasma temperature in excess of 1,000,000 K [49] . The corona emits radiation mainly in the X-rays, observable only from space. The plasma is transparent to its own radiation and to that one coming from below, therefore we say that it is optically-thin. The gas, in fact, is very rarefied and the photon mean free-path overcomes by far all the other length-scales, including the typical sizes of the coronal features.
J. T. Schmelz has this to say about composition of Solar corona:
Along with temperature and density, the elemental abundance is a basic parameter required by astronomers to understand and model any physical system. The abundances of the solar corona are known to differ from those of the solar photosphere [50] .
Wikipedia has this to say about the coronal heating problem:
Coronal heating problem in solar physics relates to the question of why the temperature of the Sun's corona is millions of kelvins higher than that of the surface. The high temperatures require energy to be carried from the solar interior to the corona by non-thermal processes, because the second law of thermodynamics prevents heat from flowing directly from the solar photosphere (surface), which is at about 5800 K, to the much hotter corona at about 1 to 3 MK (parts of the corona can even reach 10 MK).
In our opinion, the origin of the Solar corona plasma is not the coronal heating. Plasma particles (electrons, protons, multicharged ions) are so far apart that its temperature in the usual sense is not very meaningful. This plasma is the result of the annihilation of Dark Matter particles DMF1 with mass 1.3 TeV. The Solar corona resembles a honeycomb filled with plasma.
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The following experimental results speak in favor of this model:
• The corona emits radiation mainly in the X-rays;
• The plasma is transparent to its own radiation and to that one coming from below;
• The abundances of the solar corona are known to differ from those of the solar photosphere;
• During the impulsive stage of Solar flares, radio waves, hard x-rays, and gamma rays with energy above 100 GeV are emitted (one photon emitted during the solar minimum had an energy as high as 467.7 GeV) [51] ;
• Assuming the particle density in the low corona 10 15 m −3 and mass of DMF1: where out n is the particle density of the Shell at the outer radius: Geocorona. According to Wikipedia,
The geocorona is the luminous part of the outermost region of the Earth's atmosphere, the exosphere. It is seen primarily via far-ultraviolet light (Lyman-alpha) from the Sun that is scattered from neutral hydrogen. It extends to at least 15.5 Earth radii. • Thermosphere: 80 to 700 km. The highly diluted gas in this layer can reach 2500˚C. The lower part of it, from 80 to 550 kilometers contains the ionosphere;
• Exosphere: 700 to 10,000 km. The top of exosphere merges into the solar wind.
The mesopause is the temperature minimum at the boundary between the mesosphere and the thermosphere. It consists of two minima-one at about 85 km and a stronger minimum at about 100 km [59] with temperatures below −143˚C.
Far-ultraviolet photons in the exosphere have been observed out to a distance of approximately 100,000 km from the Earth (15.5 Earth radii) [60] . The first high-quality and wide-field-of-view image of Earth's corona of 38 Earth radii (243,000 km) obtained by the first interplanetary microspacecraft [61] .
The Hisaki satellite with the extreme ultraviolet spectrometer EXCEED acquires spectral images (52 -148 nm) of the atmospheres/magnetospheres of planets from Earth orbit. Due to its low orbital altitude (~1000 km), the images taken by the instrument also contain the geocoronal emissions. In this context, EXCEED has provided quasi-continuous remote sensing observations of the geocorona with high temporal resolution (~1 min) since 2013 [62] . The most popular explanation of this geocoronal emission is the scattering of Solar Far-Ultraviolet (FUV) photons by exospheric hydrogen. X-rays from Earth's geocorona were first detected by Chandra X-ray Observatory in 1999 [63] . X-rays were observed in the range of energies 0.08 -10 keV [63] . The main mechanism explaining the geocoronal X-rays is that they are V. S. Netchitailo Journal of High Energy Physics, Gravitation and Cosmology caused by collisions between neutral atoms in the geocorona with carbon, oxygen and nitrogen ions that are streaming away from the Sun in the solar wind [63] [64] [65] . This process is called "charge exchange", since an electron is exchanged between neutral atoms in geocorona and ions in the solar wind.
X-rays from Planets were also observed by Chandra [63] . According to NASA:
• The X-rays from Venus and, to some extent, the Earth, are due to the fluorescence of solar X-rays striking the atmosphere; • Fluorescent X-rays from oxygen atoms in the Martian atmosphere probe heights similar to those on Venus. A huge Martian dust storm was in progress when the Chandra observations were made. Since the intensity of the X-rays did not change when the dust storm rotated out of view, astronomers were able to conclude that the dust storm did not affect Mars's upper atmosphere; • Jupiter has an environment capable of producing X-rays in a different manner because of its substantial magnetic field. X-rays are produced when high-energy particles from the Sun get trapped in its magnetic field and accelerated toward the polar regions where they collide with atoms in Jupiter's atmosphere. Chandra's image of Jupiter shows strong concentrations of X-rays near the north and south magnetic poles. The weak equatorial X-ray emission is likely due to reflection of solar X-rays; • Like Jupiter, Saturn has a strong magnetic field, so it was expected that Saturn would also show a concentration of X-rays toward the poles. However, Chandra's observation revealed instead an increased X-ray brightness in the equatorial region. Furthermore, Saturn's X-ray spectrum, or the distribution of its X-rays according to energy, was found to be similar to that of X-rays from the Sun. The measurements reveal that planetary coronas contain both a fraction of thermal neutral particles with a mean kinetic energy corresponding to the exospheric temperature and a fraction of hot neutral particles with mean kinetic energy much higher than the exospheric temperature. These suprathermal (hot) atoms and molecules are a direct manifestation of the non-thermal processes taking place in the atmospheres. These hot particles lead to the atmospheric escape, determine the coronal structure, produce non-thermal emissions, and react with the ambient atmospheric gas triggering hot atom chemistry.
Let's summarize the obtained results for Geocorona and Planetary Coronas:
• FUV radiation has been observed out to a distance of approximately 243,000 km from the Earth;
• FUV radiation was observed in the wavelength range down to 52 nm; • X-rays were observed in the range of energies 0.08 -10 keV;
• X-rays from Venus are due to the fluorescence of solar X-rays striking the atmosphere;
• Fluorescent X-rays from oxygen atoms in the Martian atmosphere probe heights similar to those on Venus. Dust storm did not affect Mars's upper atmosphere; • Jupiter's X-rays are produced when high-energy particles from the Sun get trapped in its magnetic field and accelerated toward the polar regions where they collide with atoms in Jupiter's atmosphere; • Saturn's X-ray spectrum was found to be similar to that of X-rays from the Sun;
• Suprathermal (hot) atoms and molecules are a direct manifestation of the non-thermal processes taking place in the atmospheres. These hot particles produce non-thermal emissions.
In our opinion, the described picture of Geo and Planetary Coronas is similar to the picture of the Solar Corona:
• The Earth thermosphere and exosphere composed of DMF1 explains the difference in the size of the Geocorona and the size of the Earth: The Sun and Solar corona have the same ratio of sizes;
• At the distance of 243,000 km from the Earth, atoms and molecules are so far apart that they can travel hundreds of kilometers without colliding with one another. Thus, the exosphere no longer behaves like a gas, and the particles constantly escape into space. In our view, FUV radiation and X-rays are the consequence of DMF1 annihilation;
• All planets and some observed satellites (Europa, Io, Io Plasma Torus, Titan) have X-rays in upper atmosphere of the planets, similar to the Solar Corona;
• The calculated density of the Earth's fractal structure 
Conclusions
Dark Matter is abundant: • 2.4% of Light Matter is in Superclusters, Galaxies, Stars, Planets, etc. 
